The Induction Motors (IM) speed widely influenced due to various motor loading conditions. When the load is apply the motor speed is reduce from the reference speed. This work present Matlab simulation of a Proportional Integral (PI) controller incorporating with Neural Network for IM speed controls. The motor speed response profile under this control is improved and still constant at the point of load applied. Also this controller stilled operates efficiently at wide range of operating frequency when compared with traditional PI controller.
Introduction
Generally, induction motor is considered as a common electric motor which is used in most applications. Obviously, when the induction motor is connected to the appropriate ac voltage source, the flux will be generated in the stator coil as a result of the current flow in this coil. The rotor winding is short-circuits. When the stator flux cuts the rotor coils, the current will start to flow in the rotor coil. Therefore, another flux will be created in the rotor windings. Now there will be two flows, one is the stator flux and another is the rotor flux and the rotor flux will lag back to the stator flux. Therefore, the rotor will rotate due to owning torque. The rotor speed can be influenced by changing the input supply frequency and can be used to control it [1-3]. One of the common techniques used in closed loop speed control of motor induction is the Voltage/Frequency (V/F). Also the IM motor torque is directly effects by the V/F ratio. If the voltage and frequency are changed with ratio constant, lead the torque produced by induction motor will stay constant for all the speed range [1]. The aim of this paper is to combine neural network with PI controller in order to control the speed of IM motor for wide range of operating points.
Simulation of induction motor:
A dynamic model of the machine subjected to a control must be known in order to understand and design the vector controlled drives. The Direct and Quadrate mathematical model of three-phase induction motor expressed in stator reference frame is given by [4] [5] [6] :
……. (1)
Where and When assuming the flux linkages as variables the dynamic equations of the motor can be represented in any reference frame. The d-q components of flux linkages for the motor stator and rotor are:
.…….. (6) .…….. (7) .…….. (8) .…….. (9) The motor electric torque can be given by: …….. (10) The dynamic equation of the torque is given by: …….. (11) From the equations (2) -(11) the IM motor d-q model can be establish, and simulated by using Matlab Simulink software package. The suggested motor is characterized by the parameters shown in table-1. The result show that the motor speed profiles is drop from the no-load speed at sudden load changes.
Design of PI controller:
One of the common IM speed control is based on the PI controller [7] [8] [9] . In this paper, the first step start with using traditional PI Controller in the feedback loop. The PI controller input is the speed error signal and can be calculated from difference between the motor speed and the reference speed. The output of the PI controller is feed as frequency and reference magnitude to the space vector inputs, thus the V/F is kept always (6) and (7) show the motor speed and torque profiles under the PI controller with sudden load condition, the speed profile shows the ability of the PI controller to return the motor speed to its reference value, but this controller cannot still work efficiently under different operating point, as shown in motor speed response with operating frequency 80 and 40 Hz in figures (8) and (9) . 
Design and simulation of combined PI controller with neural network:
In this paper a neural network added to the PI controller to develop and enhance the proposed speed controller. The neural network is build with matlab simulation depended on the data of table-2. This table contanets the neural input which is the speed error and the neural output is the frequency as given below: 
Conclusions
In this paper Matlab simulation of combining PI controller with neural network for speed control of IM are presented. The suggested controller has less number of control sensors. The motor speed and torque profiles under the propose controller are compared with the traditional PI controller and the results show the following: 1. The motor speed and torque profiles are greatly improved under sudden load applied and the speed transient behavior and oscillation are extremely eliminated under the load condition. 2. The proposed controller still work efficiently when the operating frequency varied up and down the rated operating frequency, better than the traditional PI controller. 
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